LENTE DREYER

ABOUT% CURRENT PROJECT FUTURE PROJECTS
IMPORTANT STUFF NEWS
o
/ FERMI SUMMER SCHOOL 2019 STUDENT SET FIRE ON BBQ WITH LIQUID AND
Students all around the world is coming HOME-MADE TORCH

= o
@ Grm’/ together in Delaware, USA to use some of the

Fermi tools. Students spend time working
Gamma-ray directly with experts in instrumentation, analysis,
Space Telescope theory and modeling to develop and extend their

own research projects.

To students, Bolt* and Robert" accidentally set a BBQ on
fire due to inexperience and bad judgement during this
years Fermi summer school in Delaware.

[* - names have been changed to protect the privacy of the
individuals)

THE VIRDEN CENTRE IS HOSTING A BBQ ON THE PATIO! read more >

read more >

TONIGHT @ 6:30 N gf SEPR

-----

""""""""""
e
.'...“.. ’

SPONSORED
l ' ®
N W read more >
Using the Event Horizon Telescope, scientists obtained v
NORTH-WEST UNIVERSITY an image of the black hole at the center of galaxy M8/,
NOORDWES-UNIVERSITEIT . o o )
YUNIBESITI YA BOKONE-BOPHIRIMA outlined by emission from hot gas swirling around it
under the influence of strong gravity near its event EVENT HORIZON TELESCOPE
NASS NATIONAL ASTROPHYSICS AND Horizon COLLABORATION ET AL
SPACE SCIENCE PROGRAMME '

read more >
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read more ‘>
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MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY"? HOW? SOME RESULTS PROSPECTS REFERENCES Q

WHAT 1S THE POLARIZATION OF HIGH-ENERGY PHOTONS DUE TO COMPTON SCATTERING?

unpolarized

electric-field

\( is oscillating in
l A“é{éi differelr:ttdirqections

polarized

ele electric-field
Ctrans is oscillating in
one direction




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? e HOW? SOME RESULTS PROSPECTS REFERENCES Q

CONVINCE ME

TLDR: QOUTE SMARTER PEOPLE ‘v\\g




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES Q

TLDR: QOUTE SMARTER PEOPLE

“.there are currently great prospects for future detection of high-energy (X-ray and
gamma-ray) polarization from blazars. Thus, it is timely to consider model predictions
of such high-energy polarization.”

"High-energy polarization can thus be used as a diagnostic between leptonic and
hadronic models.”

| _

MarQ)s Bé't%J f h"._uLJ o

BOTTCHER, 2019

Not con vinﬁd.?
W




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
TLDR: QOUTE SMARTER PEOPLE
M'M A few things to think about (far from exhaustive)...
' What is the power source? Accretion-powered jet | | Pulsar wind
1 | 11 . H . :
| | WAL ‘rhe pur"ﬂcle;. Jet shocks || Magnetic reconnection | | Wind shocks
10K AL 1= =T Y acceleration mechanism?

N

What are the dominant particles? | | Hadronic | | Leptonic

How are the y-rays produced? Pion decay | | Inverse Curvature
Compton Radiation

Where are the y-rays produced? | Near the jet || Wind collision || Pulsar wind
region Zone

Circumstellar

environment Pulsar magnetosphere

What modulates the flux? || Geometry || Photon fields | Matter density | B-fields

Other effects? Wind clumping Pair cascades Doppler boosting

HOLDER, 2019

Many of these are not mutually exclusive...




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW?

TLDR: QOUTE SMARTER PEOPLE

What is the particle

acceleration mechanism?

il Nt it

HOLDER, 2019

SOME RESULTS PROSPECTS REFERENCES
Jet shocks || Magnetic reconnection | | Wind shocks
N
W
Geometry || Photon fields | Matter density | B-fields
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WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES

TLDR: QOUTE SMARTER PEOPLE

What are the dominant particles? | | Hadronic | | Leptonic

HOLDER, 2019




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES

k

TLDR: QOUTE SMARTER PEOPLE

How are the y-rays produced? Pion decay | | Inverse Curvature
Compton Radiation

HOLDER, 2019




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES

MONTE CARLO METHODS

Monte Carlo methods is a class of computational
algorithms that rely on the randomness and repetitive
nature of the process to produce numerical results

ll.:......lll-
-I=II.I.I.I L

read more%




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES
WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES

MONTE CARLO METHODS

Monte Carlo methods is a class of computational
algorithms that rely on the randomness and repetitive
nature of the process to produce numerical results

PHOTON PACKET
APPROACH

SINGLE PHOTON
APPROACH




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT?

WHY?

HOW?

SOME RESULTS PROSPECTS REFERENCES

MONTE CARLO METHODS

Monte Carlo methods is a class of computational
algorithms that rely on the randomness and repetitive
nature of the process to produce numerical results

SINGLE PHOTON

APPROACH




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES Q

SINGLE PHOTON APPROACH

GENERATE A CALCULATE THE DRAW AN PERFORM CALCULATE THE

SEED POLARIZATION ELECTRON COMPTON POLARIZATION
PHOTON SIGNATURES SCATTERING SIGNATURES

BEFORE SCATTERING AFTER SCATTERING

S11ns3d

view frame of refrenecef\ >




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH

DBSERVER EMISSION ELECTRON REST EMISSION

GENERATE A CALCULATE THE DRAW AN PERFORM CALCULATE THE

SEED POLARIZATION ELECTRON COMPTON POLARIZATION

PHOTON SIGNATURES SCATTERING SIGNATURES
BEFORE SCATTERING AFTER SCATTERING

OBSERVER

S11nS3d

TRANSFORM > TRANSFORM > BOOST >




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES Q
SINGLE PHOTON APPROACH

DBSERVER EMISSION
GENERATE A CALCULATE THE

SEED POLARIZATION
PHOTON SIGNATURES
BEFORE SCATTERING

EMISSION OBSERVER
CALCULATE THE
POLARIZATION
SIGNATURES

AFTER SCATTERING

S11nS3d

BOOST > BOOST >

BULK BOOST
OBSERVER FQUATIONS EMISSION

Bottcher et al, 2012

view input parame{e\rs >

W




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES Q
SINGLE PHOTON APPROACH

DBSERVER EMISSION
GENERATE A CALCULATE THE

SEED POLARIZATION
PHOTON SIGNATURES
BEFORE SCATTERING

EMISSION OBSERVER
CALCULATE THE
POLARIZATION
SIGNATURES

AFTER SCATTERING

S11nS3d

BOOST > TRANSFORM > BOOST >

BULK BOOST
OBSERVER FQUATIONS EMISSION

Bottcher et al, 2012

view input parameters > T = 10




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH

DBSERVER EMISSION ELECTRON REST EMISSION

GENERATE A CALCULATE THE DRAW AN PERFORM CALCULATE THE

SEED POLARIZATION ELECTRON COMPTON POLARIZATION

PHOTON SIGNATURES SCATTERING SIGNATURES
BEFORE SCATTERING AFTER SCATTERING

OBSERVER

S11nS3d

WILL THE PHOTON WILL THE PHOTON
UNDERGO COMPTON BE POLARIZED AFTER
SCATTERING? SCATTERING?

k?

Monte Carlo methods >




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH

DBSERVER EMISSION ELECTRON REST EMISSION

GENERATE A CALCULATE THE DRAW AN PERFORM CALCULATE THE

SEED POLARIZATION ELECTRON COMPTON POLARIZATION

PHOTON SIGNATURES SCATTERING SIGNATURES
BEFORE SCATTERING AFTER SCATTERING

OBSERVER

S11nS3d

WILL THE PHOTON
UNDERGO COMPTON
SCATTERING?




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH

DBSERVER EMISSION ELECTRON REST EMISSION

GENERATE A CALCULATE THE DRAW AN PERFORM CALCULATE THE

SEED POLARIZATION ELECTRON COMPTON POLARIZATION

PHOTON SIGNATURES SCATTERING SIGNATURES
BEFORE SCATTERING AFTER SCATTERING

OBSERVER

S11nS3d

WILL THE PHOTON
BE POLARIZED AFTER
SCATTERING?




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH

DBSERVER EMISSION ELECTRON REST EMISSION

GENERATE A CALCULATE THE DRAW AN PERFORM CALCULATE THE

SEED POLARIZATION ELECTRON COMPTON POLARIZATION

PHOTON SIGNATURES SCATTERING SIGNATURES
BEFORE SCATTERING AFTER SCATTERING

OBSERVER

S11nS3d

WILL THE PHOTON WILL THE PHOTON
UNDERGO COMPTON BE POLARIZED AFTER
SCATTERING? SCATTERING?

Monte Carlo meth 0@>




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH

DBSERVER EMISSION ELECTRON REST EMISSION

GENERATE A CALCULATE THE DRAW AN PERFORM CALCULATE THE

SEED POLARIZATION ELECTRON COMPTON POLARIZATION

PHOTON SIGNATURES SCATTERING SIGNATURES
BEFORE SCATTERING AFTER SCATTERING

OBSERVER

S11nS3d

k?

WILL THE PHOTON WILL THE PHOTON
UNDERGO COMPTON BE POLARIZED AFTER
SCATTERING? SCATTERING?




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES Q
SINGLE PHOTON APPROACH

OBSERVER EMISSION ELECTRON REST S10N
GENERATE A CALCULATE THE DRAW AN PERFORM CALCULATE THE

SEED POLARIZATION ELECTRON COMPTON * POLARIZATION
PHOTON SIGNATURES SCATTERING - SIGNATURES
BEFORE SCATTERING ~ AFTER SCATTERING

EMIS

ENERGY

DIRECTION BLACK-BODY DISTRIBUTION
ISOTROPIC DISTRIBUTION

view for all photon‘kﬂ




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES Q
SINGLE PHOTON APPROACH

DBSERVER
GENERATE A
SEED
PHOTON

ENERGY
DIRECTION BLACK-BODY DISTRIBUTION
ISOTROPIC DISTRIBUTION Nppe = 16107
1:::‘3-E —— KTrag = 1x102 eV
| — KT =5x102 eV
_1e107 10714 — KT;a0 = 5x10% eV
o Tialol . ] —— KTag=1x10% eV
:._.-_ . 17 l;l'} % 1[:—1_5
J.‘_., W " \ 150 'Q E ]
A s = Q S 1
'L : — 1077 5
§ 107
1:]-5-;
m-’ﬂ'—E “
100 10! 102 100 10 105 100
view input parame{e\rs > Eons [EV]

W




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES Q
SINGLE PHOTON APPROACH

DBSERVER
GENERATE A
SEED
PHOTON

ENERGY
DIRECTION BLACK-BODY DISTRIBUTION
ISOTROPIC DISTRIBUTION Mgnoe = 1107

—— KTyag = 1x10% &V
—— KT;ag =5x10% &V
—— KTy =5x10% eV

er= lﬂﬂ-'r
— KTrag=1x10° &V

view input parameters > [=10; KTm g




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH

DRAW AN
ELECTRON

DIRECTION ENERGY
ISOTROPIC DISTRIBUTION THERMAL DISTRIBUTION

view for all electrons >
N

/\




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

HOW?

WHAT? WHY?
SINGLE PHOTON APPROACH

DIRECTION
ISOTROPIC DISTRIBUTION

view input pdrdmeﬂers >

DRAW AN
ELECTRON

SOME RESULTS

PROSPECTS REFERENCES

ENERGY
THERMAL DISTRIBUTION

1ﬂ_1 -

1[:—3 -

1ﬂ_5 -

— KT.=1x10" eV
—— KT.=1x10° eV

— KT.=1x10" eV f

-~

f,[cm~*.5~1] (normalized)

Em

10-Y 10" 10! 10°

107

104 10° 10° 107 10%f 10°%

Electron Energies [eV]




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH

DRAW AN
ELECTRON

DIRECTION ENERGY
ISOTROPIC DISTRIBUTION THERMAL DISTRIBUTION

— KT.=1x10" eV
—— KT.=1x10° eV
— KT.=1x10"ev

view input parameters > T = 10; KT
ra

g and KTe




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? SOME RESULTS PROSPECTS REFERENCES

ELECTRON REST
PERFORM
COMPTON
SCATTERING

CALCULATE THE
ENERGY OF THE

PHOTON AFTER
SCATTERING 't

CALCULATE THE
DIRECTION OF THE
PHOTON AFTER
SCATTERING




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? SOME RESULTS PROSPECTS REFERENCES

ELECTRON REST
PERFORM
COMPTON
SCATTERING

CALCULATE THE
ENERGY OF THE

PHOTON AFTER %
SCATTERING




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT?

CALCULATE THE
ENERGY OF THE
PHOTON AFTER
SCATTERING

WHY?

O I-.-\. I'—
Bt e B Bl -

Phot

SOME RESULTS PROSPECTS REFERENCES

ELECTRON REST
PERFORM
COMPTON
SCATTERING

]

b

=

1

I
| I I
(o Y e R

i




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? SOME RESULTS PROSPECTS REFERENCES

ELECTRON REST
PERFORM
COMPTON
SCATTERING

CALCULATE THE %
DIRECTION OF THE

PHOTON AFTER
SCATTERING




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? SOME RESULTS PROSPECTS REFERENCES

ELECTRON REST
PERFORM
COMPTON
SCATTERING

- . =
K =hx10" e
*_ . ™ -'
- rre=1x1l- e
(S S o N I —
—p— . ™
—_— Kie=1x1U" eV
ﬁ.- = .
G023 1 — KTe=1x107 e

ount

T B
Lo I-

CALCULATE THE
DIRECTION OF THE

Fhot

PHOTON AFTER
SCATTERING




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH
EMISSION

CALCULATE THE
POLARIZATION
SIGNATURES

BEFORE SCATTERING

CALCULATE THE
POLARIZATION
VECTOR

ﬁem = sin a, (_j+ + cos a, (j_
a, € [0,2m]

CALCULATE THE . S\ 2 . o2
CONTRIBUTIONS OF Qi = (Pem ‘ Q+) — (pem Q—)
THE PHOTON TO THE B 5 B 5
STOKES U; = (P., ) — (P )

PARAMETERS

view for all photons >

POLARIZATION SIGNATUTES




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH
EMISSION

CALCULATE THE
POLARIZATION
SIGNATURES

BEFORE SCATTERING

CALCULATE THE
POLARIZATION
VECTOR

ﬁem = sin a,. (_j+ + cos a, (j_
a, € [0,27]

CALCULATE THE R N - N,
CONTRIBUTIONS OF Q; = (Pem ' Q+) o (ij ' Q—)
THE PHOTON TO THE B 5 B 5
STOKES U= (P -U;) — (Pom )

PARAMETERS

view for all phofon%
POLARIZATION SIGNATUTES




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH
EMISSION

CALCULATE THE
POLARIZATION
SIGNATURES

BEFORE SCATTERING

STOKES PARAMETERS ARE ADDITIVE POLARIZATION SIGNATUTES
BINNED IN THE VIEWING ANGLE‘\ 0.
Nyhot — N
p 0O AND PHOTON ENERGIES

-
]
[
©

i=0 ‘ _\/Qz-l-UZ

Nphot l_[

N
phot
U= Ui
Z 1 U

Yy =—tan " —




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH
EMISSION

CALCULATE THE
POLARIZATION
SIGNATURES

BEFORE SCATTERING

Contnibution of the seed photons

POLARIZATION SIGNATUTES £ 1007 7 —1x107 eV
4 BOq|___ _ 2
BINNED IN THE VIEWING ANGLE 5 | e
AND PHOTON ENERGIES 9 T Kma = A0V
S 40 1 —— KT,ag = 1x10° &V
N 20 -
5 )
g 07
0 md 2 34 m
B,p: [rad]
Contribution of the seed photons
: —— KT.og = 1x102 eV
;; 1 —— KT,y =5x10% &V
§ M1 — KTy =5x10%eV
S 34 L k1= 1x10% v [
el
| A |
E mjd - ( 4"
ﬂl I I I




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW?
SINGLE PHOTON APPROACH
EMISSION

CALCULATE THE

POLARIZATION

SIGNATURES

BEFORE SCATTERING

Contribution of the seed photon sl
21007 kTaa= 107 ev | POLARIZATION SIGNATUTES
4 so0q 1| 2
-S| BINNED IN THE VIEWING ANGLE
a = =l 210 & AND PHOTON ENERGIES
S 40 1 —— KT,oq=1x10° eV
No204 ] PALYYY
AN I NN rr
(w1
100 101 104 1073 104 10° 10"
r Eqbs [2V]
Contribution of the seed photons
E KTy = 1x102 eV
;; 1 —— KTy =5x10% eV
& M1 KT.g=5x10%ev
S 3m/4 - T 5 |
2 —— KTpag=1x10° eV , , |
BR
: \j ) H
° ”";‘
10” 102 103 1!]'1 105 1t]E

Eobs [eV]

Polarization Degree [%]

Polarization Angle [rad]

SOME RESULTS PROSPECTS REFERENCES
Contribution of the seed photons
1007 k7y=1x10% eV
801 —— KTy =5x10% eV
60 1 — KTyay =5x10% eV
40 1 —— KTyg = 1x10° &V
20 -
~ .
. . . . .
0 md 2 34 m
B.ps [rad]
Contribution of the seed photons
—— KTaq = Lx10% eV
4 —— KT;a5 =5x107 eV
M —— KTag=5x10" eV
/4 L KTy =1x10% eV | [
Ei_ /W I,'WI'| ,f"“'ﬁ. I
0 . . .

D




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH

EMISSION
CALCULATE THE
POLARIZATION
SIGNATURES

AFTER SCATTERING

UNPOLARIZED 3.
'_>, - . _:.,f _>f
CALCULATE THE Femm = sina,. Q} + cosa,. Q_
POLARIZATION o, € [0,27] .
VECTOR
POLARIZED
DI 1 o1 7 Y/
P..== (P, xD.) % D,,
Pf
CALCULATE THE , ~ L2 . S 2
— . ! L . !
CONTRIBUTIONS OF Qi = (Pem Q+) (ij Q—)
THE PHOTON TO THE , - . - :
STOKES U, = (pem . ) _ (p,}m . )

PARAMETERS

view for all phofon%
POLARIZATION SIGNATUTES




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES
WHAT? WHY? HOW? SOME RESULJS PROSPECTS REFERENCES

3

SINGLE PHOTON APPROACH

EMISSION
CALCULATE THE
POLARIZATION
SIGNATURES

AFTER SCATTERING

CALCULATE THE
POLARIZATION

VECTOR
POLARIZED
—)’ 1 —)’ —)’ _)!
P..=—=(P.x D.) x D,
P

view for all photons >

POLARIZATION SIGNATUTES




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES Q
SPECTRAL ENERGY DISTRIBUTIONS POLARIZATION SIGNAL

% 1o | — KTe=1x107ev PHOTON ENERGIES

: — KTe=1x10% e SHIFT TO HIGHER

< i3] — KT.=1x107 eV

- 107 ENERGIES

,;"- . why?

E 10 %

103 10~ 10! 10" 10! 10¢ 10° 104 10° 10% 107 10F 10°
Electron Energies [aV]

=
g 5 ~oZITEEIeRIITT meal
N —— KT.=1x10" &V - s, \
© 107" 1 “ * X
£ — KT.=1x10% ev " \ \
=] b \ \
S g3 ] — KT.=1x107 ev H \ \
|—'|_l ll-,_ ‘1. 1
1

Il.l'_| fi‘}"" ""L 1-1. 1‘
= 5 rAd y 1 : '
IE 1[I_ ] ‘r,-f L 1 1
S U A
- ] 1
w

10— 10~% 10! 10° 10! 10% 10° 10* 10° 10° 107 10%® 10°

Eqns [BV] — 4
u - H ] rad — 5.'!.'1[: EIIII'r

=
i
N — KT.=1x10" eV
o 1[:—1 ]
E —— KT.=1x10° eV
o
c
= j0-24|— KT. =1x107 eV
N
v
'TE 1!]—5_
el
HEA 'ITIT|_I_I'I'I'rI'I1| ||||||I'| T T T T LELELLA] LBLELELARLL) T T 110 LELELELALI

10-3 102 107! 10? 10! 10¢ 10° 104 10° 10° 107 10f 107




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES Q
SPECTRAL ENERGY DISTRIBUTIONS POLARIZATION SIGNAL
T €
2 : e
B o] — Ke=1x10°ev PHOTON ENERGIES &K 1 - THOMSON
= — 6
: L SHIFT TO HIGHER m..c? REGIME
= j0-3 ] — KT==1x107 eV €
- ENERGIES
LA
T 1075 - /
g E ,~ €
L
W= UL B B AL L LLLL B B B BLRLLLL L R e e
10~ 10~% 10°! 10° 10! 10%f 10® 10% 10° 105 107 10f 10°F
Electron Energies [aV] > R
- KTraqg = 5x10° eN—— e
o e IR T | i s
m —+ 5 'ﬁ" ""'-. K 5% 107!
E —— KT.=1x10° eV vooN N T
=] b . \
= 1ﬂ_3 ||= KTa = 1x1ﬂ? eV 5 't",ll i\l "'t:‘i 1x107
- \ \ 1 7
I,ﬂ s % |'1. I'I. El 3% 10
] 1 i
o o \ : i \
I 10 — o ,.-{,f"' / 1 : . 2x 107 "
."_E-'l i 1] A E E s
w2 ' .
10-% 107% 107! 10° 10' 10 10° 10* 10° 10° 107 10f 10° T
Eqns [BV] 2
— T KTrzq = 5x10% eV et S—
E 'ﬁ-‘“‘"-:-""--.“ w"-E "ae
N — KT.=1x10° &V NN N
T 107" 1 VNN
£ — KT.=1x10°% ev U Y
[ 1 i
= - ',I' i i A b_l 7-1
'_': 10 =3 | |== K-II-E =1x10" eV I:II 1:'. l.‘ll ‘L%
tn ooy S
T 1075 4 T
E | ] I
S : l ! |
H_L_‘n 'ITIT|_I_I'I'I'rI'I1| ||||||I'| T T T T T T 117 LBLELRLLRLL T T 1107 LELELELALI T T I |I||||ITI'| |'|||||||| I| TT 1 ‘0
10— 107¢ 10°* 10° 10 10¢ 10° 10* 10° 10° 107 10%f 107 T e T T e T e




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES Q

SPECTRAL ENERGY DISTRIBUTIONS POLARIZATION SIGNAL

—— KT.=1x10° &V

=]
L
. PHOTON ENERGIES
= . — i
5 I SHIFT TO HIGHER
= j0-3 ] — KT==1x107 eV
- ENERGIES
4
"
1077
5
W= UL B B AL L LLLL B B B BLRLLLL L R
10~* 10-% 10°' 10 10' 10? 10° 10* 10° 10° 107 10% 10° €
Electron Energies [aV]
- KTraq = 5x10% eV—— r— € S> 1 —» KLEIN NISHINA
(ul e KT. =1x10° eV
= — KT, :1.1'1!]5 elyf - -Hw 11"‘-. S | \ : KT:=1x10’ev 2 L]M]T
T 10! - i S Y . me C
- KT, =1x10° eV s \ \ .
=] b . \ 1
E 10 -3 | — KTa = 1x1ﬂ? e\ 1I"l_| 't"q_‘ h\l‘ ‘% 1x107 ,
=i (] 1 3x10
Il.n'_| ¥’ 1" 1.1 1! t:' E ~ 1
' A4 ' ! \
i‘i-lE 10 _5 | .r'?'(.h-" 1 1| i ‘l‘. 2x107! ".. e
= - ' : : '
o
10— 10% 10t 10° 10' 10¢% 10° 10* 10° 10° 107 10%f 10° R SR SR ST
Eqbs [EV] 2
_ il KTrag = 5x10% eV mec
= S— w"-:
ﬁ — a = 1x1[:5 el ‘iﬁ‘:'l 51"-.. H*'x
T 107" 1 VNN
. — KT.=1x10°% ev U Y
] \ i
= _ 7 \ \ » = o7
_': 1034~ = =1x10" eV l:II 1:'. '.-.1 ‘I:"'-,E
tn ooy S
i 1[:—5 a |1 il : 102
S R
::'- LLLL BN B R B RLLRLLL B L e S o !- T | *.
103 107¢ 107! 10° 10! 10¢ 10° 10* 10° 10° 107 10%f 107 we e e o




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW?

SPECTRAL ENERGY DISTRIBUTIONS

f,[em~%.5~1] (normalized) f,[cm~.571] (normalized)

f,[cm~%.5~1] (normalized)

SOME RESULTS

o1 ] T Ke=1x10°ev PHOTON ENERGIES
. — 6
Kle =1x10" eV SHIFT TO HIGHER
3 | —— KT.=1x10" eV
10 ENERGIES
107 1
UL B B AL L LLLL B B B BLRLLLL L R
10~ 10~% 10°! 10° 10! 10%f 10® 10% 10° 105 107 10f 10°F
Electron Energies [aV] >
KTraqg = 5x10° eV
N KT =1x10° eV
— KT.=1x10% ev
10-2 J|— KT. =1x107 eV
1ﬂ_5 _
102 102 107! 10° 10! 10¢% 10° 104 10° 10% 107 10%f 10°
[eV]
Fots [2Y KTrag =5x10% eV
01— KT. =1x10° eV ""“‘:::-:“ .,
-1 _| )
— KT.=1x10°eV Y ‘n‘
'.I 1 1
10-3 4 — KTe=1x107 eV SR \
o Y
T
10 - _ L
’ o
LLLL BN B R B RLLRLLL B L B IR L L B B R AL B

10-3 102 107! 10? 10! 10¢ 10° 104 10° 10° 107 10f 107

PROSPECTS REFERENCES Q

POLARIZATION SIGNAL

/ 2,2
e-obs"'F Y €obs

SCATTERED PHOTON
ENERGIES INCREASE
WITH THE INCREASE OF
THERMAL TEMPERATURES




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW?

SPECTRAL ENERGY DISTRIBUTIONS

f, [cm~%.57!] (normalized) f, [cm~%.57!]1 (normalized)

f,[cm~2.571] (normalized)

PHOTON ENERGIES
SHIFT TO HIGHER
ENERGIES

KTrag = 5x10% eV

KTrag =5x10% eV

—— KT, =1x10° eV
1U—l -
103 1
1[’—5 -
T T VI o 1 o TTTTI LBSLILILLE L DL UL DN L B N NN 1L IO B RN MR LI | T T TTITH TTIIg T rrrrmy 1 1T
10~ 10 107 10° 10! 10¢ 10° 10* 10° 10° 107 10f 10°
Electron Energies [eV]
—— KT.=1x10° eV
1071 - \
""..
%
103 - H‘
¢ I"
1077 - ~ |
: \
i |J 1
'|'|'|T| 1 ||||||TI T |||||||| T ||||T|TI LILLBLLLL LILELLAL rrrrrm T Trrrm T 1 ||||||TI ||||||I1 IIIIII|'| T |||||||| LI
10— 10% 107 10° 10! 10¢% 10° 10* 10° 10° 107 10%f 10°
Eobs [E"'f]
— KT.=1x10% eV -~
1071 4 g \
\\.
%
10~ 1 ,
|'|"
107 1 \
\
T T T 1 T !IIII LI L) I L BN B BN L) I N R R RLIL | T T TTITe| I| LILILLLAL | T rrmp 1 171
10— 102 107! 10° 10' 10¢ 10° 10* 10° 10° 107 10f 10°

Eanbs [V]

SOME RESULTS

PROSPECTS REFERENCES Q

POLARIZATION SIGNAL

/ 2.,2
€Eobs~1 YV €obs

SCATTERED PHOTON
ENERGIES INCREASE
WITH THE INCREASE OF
THERMAL TEMPERATURES




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW?

SOME RESULTS

SPECTRAL ENERGY DISTRIBUTIONS

f,[cm~%.5~!1 (normalized) f,[cm~*.5~!1 (normalized)

f, [cm~2.5-11 (normalized)

PHOTON ENERGIES
SHIFT TO HIGHER
ENERGIES

KTrag = 5x10% eV

KTrag =5x10% eV

-1 KT. =1x10° eV
— KT.=1x10%gav
1077 1
1D—5 _
102 102 10! 10" 10! 102 103 104 10° 10f 107 10f 10%
Electron Energies [eV]
| — KTe=1x10°ev o it N
1D_ ] h'-.
— KT.=1x10%ev Y
"'l-
L]
103 1 \
1
i
.I
107 4 A !
i .
L] IIIIII| ey I
102 102 10! 10" 10! 102 103 104 10° 10f 107 10f 10%
— KT.=1x10° eV T
10" 1 |
— KT.=1x10%ev v
i
-3 \
10 - i
1
!I
" !
1072 !
I
TITr| T |||||I'I'| T |||rl1|| T ||||I'I1| T Ty LELELELA] LILBL) I'I'| LI RRRLL | T ||||I'I1| T T rrIr |||||I'| ||||||I'| |J|||||||| T 17T

10— 102 107! 10° 10! 10¢ 103 10% 10° 1p°

Eanbs [V]

107 108 1p°%

PROSPECTS REFERENCES Q

POLARIZATION SIGNAL

/ 2,2
Eobs'"F Y €obs

SCATTERED PHOTON
ENERGIES INCREASE
WITH THE INCREASE OF
THERMAL TEMPERATURES




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT?

WHY?

HOW?

SPECTRAL ENERGY DISTRIBUTIONS

f,[ecm~%. 5711 (normalized) f,[cm~Z.571] (normalized)

f,[cm~2.5"11 (normalized)

SOME RESULTS

g | T Kle=1x10%ev PHOTON ENERGIES
R — &
Kl =1x10" eV SHIFT TO HIGHER
— KT.=1x107 &V
1077 1 ENERGIES
1[:—5 _
AL B Ll B R R LR LLL B B L B B L L B R
10— 102 107! 10° 10! 10¢ 10° 104 10° 10° 107 10f 10°
Electron Energies [eV] >
KTraqg = 5x10° eV
L ll— K.=1x10ev =~/ N\ _.-—=—""" "
10-1 S y
— KT.=1x10% ev t‘-;
L]
, | — KT. =1x107 eV (!
103 1 \
\
10~ - -~ 1
i \
AL BRI ) AL T
10-% 10~% 107! 10° 10! 10%¢ 10° 10% 10° 10% 107 10f 10°
[eV]
fons [ KTrag =5x10% eV
o d|— KT. =1x10% eV — TS \
— KT.=1x10%ev kY
'|.
%
10-34 | KT. =1x107 eV *,1
)
1
105 - . :
11 :
I i
T T rrmp T v T TP 1 Irs T T T 1 e TTTTm T i T e 111

10— 102 107! 107 10!

10¢ 10% 10* 10° 10° 107 10%f 10¢

Eanbs [V]

PROSPECTS REFERENCES Q

POLARIZATION NGNAL
W

/ 2,2
e-obs"'F Y €obs

SCATTERED PHOTON
ENERGIES INCREASE
WITH THE INCREASE OF
THERMAL TEMPERATURES




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES
SOME RESULTS PROSPECTS REFERENCES

POLARIZATION SIGNAL

WHAT? WHY? HOW? Q

BINNED IN VIEWING QNGLE

BINNED IN EMERGY




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW?
— edge-on view face-on view 5
o Contribution of the scagered photon: & Trag = X107 eV
~— 100 -
ﬁ e KT.=1x10" eV
i 80 - G
H === KT.=1x10" &V
O %07 ___. k. =1x107 ev
- 4
s “1
w 204 S s ,
E 0 - r‘f'_::-_-.}:-:-::::';.-_-':_';:_?nﬁm = ;WJ;;W}}ﬁﬂé}f:
E | I | I I
E 0 /4 /2 3m/4 T
Oups [rad]
E"I_EI Contribution of the scattered photon: m_.l'ﬂd — 5}:1[:-'1 =Y
— 100 -
ﬁ === KT.=1x10° &V
B0 -+ 6
(] -==- KTo.=1x10" eV
S 60 - : |
—==- KT.=1x10" &V
- o
o ¥ 5
‘H 20 1 T o ; ]
E 0 - I::Z:::i::f:‘}:};iﬁlﬁiziilmmwuw::ﬁw::*E:- A
E | | | | |
g 0 4 /2 3m/4 n

OL,. [rad]

SOME RESULTS

PROSPECTS REFERENCES Q

POLARIZATION SIGNAL

BINNED IN VIEWING ANGLE
BINNED IN ENERGY

shows at which angle is the
polarization degree at the
maximum and how the
polarization angle changes as a
function of the viewing angle




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW?
— edge-on view face-on view 3
-0 '\:L Contribution of the scattered photon: K Trag = 23X 10° eV
' 100 -
g ———- KT.=1x10° &V
80 - 6
H -==- KT.=1x10" eV
O %97 . kT =1x107 ev
- i
5 40 B
w 204 S ,
= 0 - STV LRSS N SEPEA, e
E | | | | |
& 0 4 /2 3n/4 n
Obps [rad]
EI_EI Contribution of the scattered photon: m}ad —_ 5}.'1[!"1 e/
100 -
a ~m-- KT.=1x10° eV
o B0 - ]
o --=- KT.=1x10" eV
2 60 : |
-==- Kl =1x10" &V
c i
5 0 g
‘H 20 - P o ; ]
E 0 - :..r:::::_--:}:};1111121‘:1“‘”&“%::;%::’1&. g
E | | | | |
g 0 4 /2 3m/4 o

OL,. [rad]

SOME RESULTS

PROSPECTS REFERENCES Q

POLARIZATION SIGNAL

BINNED IN VIEWING ANGLE
BINNED IN ENERGY

shows at which angle is the
polarization degree at the
maximum and how the
polarization angle changes as a
function of the viewing angle




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW?
— edge-on view face-on view 5
-2 Contribution of the scattered photon: K Trag = 3X10° eV
' 100 A
g — =1x1Q eV
80 -~
H -==- KTz.=1x10" eV
O 97 L. k7. =1x107 ev
E _ #
= 40 N
T 204 S . ,
E 0 - r‘r'::-‘-'i':i_::":-':::-?"-ﬁ'h N e e ] :::-W}E—ﬁm'ﬁf:
E | | | | |
& 0 4 /2 3n/4 n
Opps [rad] )

5 Contribution of the scattered photon: KTrag = 5}.'1[!"1 o\
' 100 A
a see- KTa=1x10° eV
= 80 - -
H -==- KT:=1x10" &V

60 -
0 ———- KT.=1x10" eV -
S 40 - g
‘H 20 Pt ; -

F b . o o I My g

E 0 - "uﬁ--:—--—rﬂzﬁ-ﬁﬁﬁa:inhmm,-}w % I
E | | | |
g 0 /4 /2 3m/4 o

OL,. [rad]

SOME RESULTS

Q

PROSPECTS REFERENCES

POLARIZATION SIGNAL

BINNED IN VIEWING ANGLE
BINNED IN ENERGY

maximum polarization

shows at which angle is the
polarization degree at the
maximum and how the
polarization angle changes as a
function of the viewing angle




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS
— _ 2z
0 Contribution of the scattered photon: & Trag = 32X 10° eV
™ 100 -
ﬁ e KTo=1x10" eV
i 80 -
9
D E[] n
C 40 -
E — ~30 = 35 %
w 204 S !
IE £ -'h-.___l_ ~ o o =
- D— TS e B e e e e Y . -
E | | | | |
£ 0 /4 2 3m/4 1
Opps [rad] )
E‘E Contribution of the scattered photone m_.l'ﬂd — 5}.’1[!"1 e\
~— 100 -
g e KT.=1x10% eV
B0 -+
o
D E[] B
- J
s Y ,
‘:EI 2[] — ~20%
'E s -I--‘_"" - - e i .--"‘--‘-.I-.III
|- ﬂ— T il L b T -
E | | | | |
g 0 /4 /2 3/ T

!
obs

[rad]

Q

PROSPECTS REFERENCES

POLARIZATION SIGNAL

BINNED IN VIEWING ANGLE
BINNED IN ENERGY

POLARIZATION DEGREES
DECREASE WITH THE
INCREASE OF PHOTON
TEMPERATURES

why?




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS
—_ _ .
-2 Contribution of the scattered phaton: K Trag = 3X10° eV
' 100 A
ﬁ - KT, =1x10° eV
80 -
9
D B0
C AD
E — ~30 - 35 %
™ 204 1
E £ -"-.__l_ ~ o o ‘._-..__nl
- 0 - e - e — Ty e ——— S -
E | | | | |
& 0 4 /2 3n/4 n
0L, [rad] _ Ogn X
EI_EI Contribution of the scattered photon: m}ad — 5}.'1[!"1 e
' 100 A
a ~e=- KT.=1x10% eV
o 80 -
o
D B0
S 401
‘H 2[] __—; ~20%
i d -h_-_"'—,_ - B ~ - . Lo
A - T T R e e e T P R ™ A ST -
5 0
o
o

4 2

Oy [rad]

PROSPECTS REFERENCES Q

POLARIZATION SIGNAL

BINNED IN VIEWING ANGLE
BINNED IN ENERGY

POLARIZATION DEGREES
DECREASE WITH THE
INCREASE OF PHOTON
TEMPERATURES

/

€e

<) -2+4 (BB

)
EE.’
€e THOMSON
m . c2 K1- REGIME
e
€.~ ¢€
e e
€e KLEIN NISHINA
m 2 »>1- LIMIT
e
!/
€~ 1




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS
—_ _ 2
-2 Contribution of the scattered phaton: K Trag = 3X10° eV
' 100 A
ﬁ —==- KT =1x10° &V
= B0 -
9
D B0
C AD
E — ~30 - 35 %
™ 204 1 !
E £ -"-.__l_ ~ o o ‘._-..__nl
- 0 e — - e S - ———
E | | | | |
& 0 4 /2 3n/4 n
ohs Lrad] )
5 Contribution of the scattered photon KTrag = 5}.'1[!"1 e\
' 100 A
a ~e=- KT.=1x10% eV
= B0 -
O
D Bl -
c _
5 40 |
‘H 2[] — ~20%
E _I,"' -I-_'—'-.._ . B R Ly _‘_.ﬂ"‘-..-'
| . D_ T A ey o e S "I-_I__.____.l-u_._.-l' g & o TR -
E | | | | |
g 0 4 /2 3m/4 o

Oy [rad]

Q

PROSPECTS REFERENCES

POLARIZATION SIGNAL

BINNED IN VIEWING ANGLE
BINNED IN ENERGY

POLARIZATION DEGREES
DECREASE WITH THE
INCREASE OF PHOTON
TEMPERATURES

€e

THOMSON
<< 1 - REGIME

m,c?

€'e™~ €




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS
— _ 2z
o Contribution of the scattered photon: & Trag = 23X 10° eV
— 100 A
o - KTa=1x10° eV
Q
- Eﬂ ] B
o === KT.=1x10" &V
2 60 ~ .

=== KT.=1x10" &V
- i
s *1
" 204 /& - P
E 0 - r‘_.:.:-:-u_:};:ZZEiMﬁﬁ;iiﬁ::ﬂWaﬁw;}ﬁﬁ:
E I I I I I
E 0 /4 /2 3m/4 T

O.,. [rad] Ogn X

E"I_EI Contribution of the scattered photon: m_.l'ﬂd — 5}!.'1[:‘1 =Y
— 100 A
ﬁ —e- KT.=1x10° eV
B0 -+ 6
(] === KT.=1x10" &V
S 60 - :

—==- KT.=1x10" &V
- i
s ¥ :
H 2[] ] _.lr_-l-'\-\. i". '{fﬁ
E 0 - ":=:::::-_:}:Elliﬁliizi:lmmwuw::gw:ﬁ-"h
E | | | | |
g 0 4 /2 3m/4 n

Oy [rad]

Q

PROSPECTS REFERENCES

POLARIZATION SIGNAL

BINNED IN VIEWING ANGLE
BINNED IN ENERGY

POLARIZATION DEGREES
DECREASE WITH THE
INCREASE OF PHOTON

TEMPERATURES
!
—=)-2+4 (BB
I/
Ee EE.’

POLARIZATION DEGREES
DECREASE WITH THE
INCREASE OF THERMAL
TEMPERATURES

show polarization dnq/e,{g

/\




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT?

40 1
20 -

=
1

woq

=
I

amid

Polarization Angle [rad] pglarization Degree [%]

o ® W 3
L1

WHY? HOW?
Contribution of the scattered photons m}m — Exlﬂl EU'
- KT.=1x10° eV
801 ___. kT.=1x10%ev
60 7 .. KkT.=1x107 ev
*':f:’:}:-l::::-ammzwaw ‘1‘3"‘{
0 m'd 2 3!1!4 m
ﬂﬁ t[rt-lﬁtd of the scattered photons KT Ex 1 HI U’
rad — =
. KT.=1x10° eV
H ---- KT.=1x10% ev
- KT.=1x10" eV .
'“‘L A W Hi “I 1j|'1!l 'n }
I \
——————— —--wﬂﬂf%fﬁﬁi‘h:i‘: ';i!,J
f "!' i Jd ';'
0 4 mrz 3:1;4 m
O4ps [rad]

Contribution of the scattered photons m}m — 5}." 1 ﬂ‘i Ev

i

| I =R o T v« B

o oo o o o
]

=}
1

=

3m/4 -

o N ¥
[

1 --- kT.=1x10%ev
1 ---- KT.=1x10° ev
1 ---- KT.=1x107 ev g
*“k""
i “‘H - i ‘l
e TR TRt S 5 e e S mec v T T 5N et T
T T T : I
0 nf4 2 /4 -
engt[r;ﬁtd] of the scattered photo d_
sCatEr P (114
KT,z = 5x10" eV
- KT.=1x10° eV
——- KT.=1x10°ev
1 ---- KT.=1x107 ev A 1 i

1.*::. 4_-‘_

.._...mﬁ.,mikf\{ £y Sf i ;1'

11.
A

i

Polarization Angle [rad] pglarization Degree [%]

0 4 2

3!1',"4 m
O [rad]

SOME RESULTS

VERTICAL POLAR]ZAT]ON%
HORIZONTAL POLARIZATION

PROSPECTS

REFERENCES Q

POLARIZATION SIGNAL

BINNED IN VIEWING ANGLE
BINNED IN ENERGY

shows at which angle Is the
polarization degree at the
maximum and how the
polarization angle changes as a
function of the viewing angle

VERTICAL POLARIZATION
HORIZONTAL POLARIZATION




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT?

40 1
20 -

=
1

woq

=
I

amid

Polarization Angle [rad] pglarization Degree [%]

o ® W 3
L1

WHY? HOW?
Contribution of the scattered photons m}m — Exlﬂl EU'
- KT.=1x10° eV
801 ___. kT.=1x10%ev
60 7 .. KkT.=1x107 ev
*':f:’:}:-l::::-ammzwaw ‘1‘3"‘{
0 m'd 2 3!1!4 m
ﬂﬁ t[rt-lﬁtd of the scattered photons KT Ex 1 HI U’
rad — =
. KT.=1x10° eV
H ---- KT.=1x10% ev
- KT.=1x10" eV .
'“‘L A W Hi “I 1j|'1!l 'n }
I \
——————— —--wﬂﬂf%fﬁﬁi‘h:i‘: ';i!,J
f "!' i Jd ';'
0 4 mrz 3:1;4 m
O4ps [rad]

Contribution of the scattered photons m}m — 5}." 1 ﬂ‘i Ev

i

| I =R o T v« B

o oo o o o
]

=}
1

=

3m/4 -

o N ¥
[

1 --- kT.=1x10%ev
1 ---- KT.=1x10° ev
1 ---- KT.=1x107 ev g
*“k""
i “‘H - i ‘l
e TR TRt S 5 e e S mec v T T 5N et T
T T T : I
0 nf4 2 /4 -
engt[r;ﬁtd] of the scattered photo d_
sCatEr P (114
KT,z = 5x10" eV
- KT.=1x10° eV
——- KT.=1x10°ev
1 ---- KT.=1x107 ev A 1 i

1.*::. 4_-‘_

.._...mﬁ.,mikf\{ £y Sf i ;1'

11.
A

i

Polarization Angle [rad] pglarization Degree [%]

0 4 2

3!1',"4 m
O [rad]

SOME RESULTS

VERTICAL POLAR]ZAT]ON%
HORIZONTAL POLARIZATION

PROSPECTS

REFERENCES Q

POLARIZATION SIGNAL

BINNED IN VIEWING ANGLE
BINNED IN ENERGY

shows at which angle Is the
polarization degree at the
maximum and how the
polarization angle changes as a
function of the viewing angle

VERTICAL POLARIZATION
HORIZONTAL POLARIZATION




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT?

Polarization Angle [FEId] Palarization Degree. [%]

Polarization Angle [I'Ed] Polarization DegrEE [%]

WHY?

HOW?

Contribution of the scattered photons m}m — 51 1 HI EU'

1004
80
60 1 ___

F on,
Fa LY
20 H [ .
i

-- KT.=1x10° eV
- KT.=1x10° ev
- KT.=1x10" eV

[P ———l. ]

2

E%ﬁt&?ﬁtﬂ!ﬁuﬁh&ﬂﬂ&r&d hotomne I
P KT raqg = 5x10° eV

T T
3mf4 m

-~ KT.=1x10" eV
H —-=- KT.=1x10° v
1 --=- KT.=1x10" eV
3m/4
mf2
mid 7

W09

20

3m/4
m2
4

Ol [rad]

—————————— --n-“-ur;ﬂ:-
0 mfd 2 3mfd m
O [rad] 4
Contributian of the scatiered photore 1K | rad — Dx 107 eV
- KT.=1x10° eV
80 9 ... KkT.=1x10°ev
60 1 ___. kT.=1x107 ev
B bl et T
I I ) I
0 mid 2 3mid m
egﬁ [rad] 4
ntribution of the scattered photone —
5 KT,aq = 5x10% eV
——- KT.=1x10" eV
——- KT.=1x10%ev
7 ---- KT.=1x10" eV
i
,----_—n‘.’r—'ﬂ%’i‘.‘?*}
0 mid m2 amfd m

VERTICAL POLARIZATION
HORIZONTAL POLARIZATION

POLARIZED PHOTONS
SCATTER PREFERENTIALLY
PERPENDICULAR TO THEIR
ELECTRIC FIELD VECTOR

VERTICAL POLARIZATION
HORIZONTAL POLARIZATION

PROSPECTS REFERENCES

Q

POLARIZATION SIGNAL
BINNED IN VIEWING ANGLE

BINNED IN

ENERGY
W




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY?

HOW? SOME RESULTS

Contribution of the scattered photons KTrag = %107 eV

remo‘{/ow statistics >

>

o 1997 . k7.=1x10% ev

Q)

5 807 -—. kT =1x108 ev

@

A 7 . kT.=1x107 ev

- - i 5

o P71 v

g 0{ |

= ad o " Xdrza
W

E III LI IIIIIII L] IIIIIIII L] |||||||

a 10-* 10" 10 10°

IIII| L] IIIIIII| ! IIIIIII| L] IIIIIII| ! LILILAL II| L] IIIIIII| L] LI L]
0¥ 104 10° 10° 107 10f 1p¢

Eops [EV]
EI_EI _ Contribution of the scattered photons m_.rad — 51.'1!]"‘ ol
w 1009 . k7.=1x10° eV
QL
& 907 |-4-- KT =1x10% ev
@
O %07 .. kT.=1x107 ev
|: — bt [ ] =
o 40 W Ellt-;’l i f
e ]
® 207 i LN /
e 0 _:'Irf v ‘ll'll:i -'-:’:-.-':-1'.'-'-_7'--.-_—-'“'2.‘: - ::::;'-1:';“'—11--—-{'_-.-:::‘:_--"‘-’
{w]
— IIII| IIIIII| 1 IIIIIII| 1 1 II| 1 1 IIIIII| 1 1 IIIIII| 1 1 IIIIII| 1 IIIIIII|
£ 104 10° 10¢ 10° 10° 107 108 107

Eops (V]

PROSPECTS REFERENCES Q

POLARIZATION SIGNAL

BINNED IN VIEWING ANGLE
BINNED IN ENERGY




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT?

WHY?

HOW?

Contribution of the scattered photons KTrag = %107 eV

SOME RESULTS

100 -
80
B0
40 -
20 -

0 -

—e—- KT.=1x10° eV
——=- KT, =1x10° &V
—em- KT. =1x107 %

10

Polarization Degree [%]

! IIIIIII| L] IIIIIII| L] LI
-1 109 10! 1p¢

L] L] IIIIII| ! L] IIIIII| L] IIIIIII| ! IIIIIII| L] L] IIIIII| L] L] IIIIII| L]
0¥ 104 10° 10° 107 10f 1p¢
Eops [EV]

Contribution of the scattered photons m_.rad — 51.'1!]"' e/

X X

@ 1009 __ . k1. =1x10% ev

5 B0 ---. kT =1x108 ev

@

O %07 .. kT.=1x107 ev

|: | Le u M

S 40

T 20 - J—

r"'ll _'.-: qqqqq :_"-._

: ﬂ | "_-nﬂ':‘: ————————— -".'_:-.ﬁ-I= _

% IIII| 1 IIIIIII| 1 IIIIIII| II| 1 1 IIIIII| 1 rmrri II| 1 1 IIIIII| 1 IIIIIII|
a 104 10° 10¢ 10° 10° 107 108 107

PROSPECTS REFERENCES Q

POLARIZATION SIGNAL

BINNED IN VIEWING ANGLE
BINNED IN ENERGY




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS
EI_EI Contribution of the scattered photons m_.rad — 5.1'1[!1 =
o 10079 . kT.=1x10%ev
@
5 807 -—- kT.=1x108ev
@
O 07 —--. kT.=1x107 ev
. | |
s 35 - 40 %
e (. - o
o 20 - T T
N -'_.".r._"- ----------- --_"-u._
. D h T e e P e
% II| 1 IIIIII| IIII| IIII| IIII| LI III| IIII| IIII| IIII| IIII| IIII| 1
a i0-* 10" 10 104 10° 10 10° 10°® 107 10% 10°
Eqns [€V]
EI_EI _ Contribution of the scattered photons m_.rad — 5.'!.'1!]"1 e
o 1007 . kr.=1x10%ev
@
5 B0 ---- kTL=1x10%ev
@
O %07 .. kT.=1x107 ev
|: | Le u M
S 40
"‘I.-u" 20 - pr—— ~20 7%
% IIII| 1 1 IIIIII| 1 1 II| 1 IIIII| 1 1 IIIIII| LI II| IIIII| IIII|
a 104 10° 10¢ 10° 10° 107 108 107

Eops [2V]

PROSPECTS REFERENCES Q

POLARIZATION SIGNAL

BINNED IN VIEWING ANGLE
BINNED IN ENERGY

POLARIZATION DEGREES
DECREASE WITH THE
INCREASE OF PHOTON
TEMPERATURES

POLARIZATION DEGREES
DECREASE WITH THE
INCREASE OF THERMAL
TEMPERATURES




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES Q

POLARIZATION SIGNAL
BINNED IN VIEWING ANGLE

E Contribution of the scattered phn-tu-nsm_.rad: 5-1":1[:1 = BINNED 1IN ENERGL‘]
@ 1009 . k1.=1x10%ev
% 807 _... kT.=1x10° ev
O 07 oo kT.=1x107 ev
E 40 - |
T 20 e :
N e rrrtreet allows the evaluation of
(] . .
Epps [EV] convenient in terms of the
E 1 Contribution of the scattered photon kT~ — 55104 aV dmthUde of the polarization
@ 1009 . k7. =1x10% ev signal
% 801 - KT.=1x10%ev
O %07 .. kT.=1x107 ev
T 20 o
E 0 - .-—'nﬂ";r-:::—_::::-';.:-".r-_q..._
{8
£ 104 10° 10¢ 10° 10° 107 108 107

Eops [2V]




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

SOME RESULTS PROSPECTS REFERENCES Q

POLARIZATION SIGNAL

BINNED IN VIEWING ANGLE
BINNED IN ENERGY

—} maximum polarization is in the range of

WHAT? WHY? HOW?
EI_EI Contribution of the scattered photons m_.rad — 5.1'1[!1 =
w 10079 . kT.=1x10° eV
@
5 807 -—. kT =1x108 ev
@
O 07 oo kT.=1x107 ev
. | |
S 40
o 20 - T
= 0 - B Tl L L
% II| 1 IIIIII| IIII| IIIII| LI IIIIII| IIII| IIII| IIII| IIII| IIII| IIII| 1
a 10-* 10° 10 104 10° 10* 10° 10°® 107 10% 10°
Eqns [€V]
EI_EI _ Contribution of the scattered photons m_.rad — 5.'!.'1!]"1 ol
o 1007 . k1.=1x10%ev
@
5 B0 ---. kT =1x108 ev
@
O %07 .. kT.=1x107 ev
|: | Le u M
S 40
T 20 - JP——
E - 1l TN
% IIII| 1 1 IIIII| 1 1 IIIII| 1 II| IIII| III| IIIII| 1 1 II|
a 104 10° 10¢ 10° 10° 107 108 107

10°- 107 eV

allows the evaluation of
which energqy band is more
convenient in terms of the
amplitude of the polarization
signal




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

SOME RESULTS

PROSPECTS REFERENCES Q

POLARIZATION SIGNAL

BINNED IN VIEWING ANGLE
BINNED IN ENERGY

—} maximum polarization is in the range of

10°- 10" eV

allows the evaluation of
which enerqy band is more
convenient in terms of the
amplitude of the polarization
signal

—} maximum polarization is in the range of

WHAT? WHY? HOW?
EI_EI Contribution of the scattered photons m_.rad — 5.1'1[!1 =
o 1907 . k7.=1x10%ev
@
5 807 -—. kT =1x108 ev
@
O 07 oo kT.=1x107 ev
= | |
S 40
o 20 - =TT ~m
E - T e T
% II| 1 IIIIIII| IIII| IIIII| 1 IIIIIII| 1 IIII| LI IIII| IIII| IIII| IIII| IIII| 1
a 10-* 10° 10 104 10° 10* 10° 10°® 107 10% 10°
Eons [€V]
EI_EI _ Contribution of the scattered photons m_.rad — 5.'!.'1!]"1 ol
o 1907 . kT.=1x10° ev
@
5 B0 ---. kT =1x108 ev
@
O %07 .. kT.=1x107 ev
|: | Le u M
S 40
T 20 A JP——
E - Y-S 1o N
% IIII| 1 IIIIIII| 1 rrirt 1 IIIII| 1 1 IIIIII| LI II| IIIII| IIII|
a 104 10° 10¢ 10° 10° 107 108 107

Eops [2V]

10%- 107 eV




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

SOME RESULTS

PROSPECTS

REFERENCES Q

POLARIZATION SIGNAL

BINNED IN VIEWING ANGLE
BINNED IN ENERGY

—} maximum polarization is in the range of

10°- 10" eV

MAXIMUM POLARIZATION SHIFT TO
HIGHER ENERGIES FOR HIGHER
TARGET PHOTON ENERGIES

THE ENERGY RANGE 1S SMALLER

10%- 10" eV

WHAT? WHY? HOW?
E‘I_EI Contribution of the scattered photons m_.rad' — 5.‘-'!.'1[!1 =
@ 100 9 ___ k1. =1x10% eV
% 80 1 ___. KT.=1x106 ev
A %07 - kT.=1x107 ev
- -
S 40
T 20 - =T -
H "':--.-----_.--‘--‘---11- e Sy
. 0 - e i T L rre—
E II| L) IIIIII| IIII| IIIII| LI IIIIII| 1 IIII| 1 IIIIII| IIII| IIII| IIII| IIII| 1
a 10-* 10° 10 104 10° 10* 10° 10°® 107 10% 10°
Eops [€V]
EI_EI _ Contribution of the scattered photons m_.rald' — 51.'1!]"‘ ol
@ 1009 ___. k1. =1x10%ev
% 80 1 ___. KT.=1x10° eV
A 07 .. kT.=1x107 ev
|: | o & s =
S 40
T 20 A e
E - —EE SIS,
% IIII| 1 ! IIIIII| 1 ! IIIIII| 1 IIIIII| 1 LI IIII| IIII| IIIII| IIII|
a 104 10° 10¢ 10° 10° 107 108 107
Eops (V]

FOR HIGHER TARGET PHOTON
ENERGIES

—} maximum polarization is in the range of

view polarization angles >

b




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

SOME RESULTS REFERENCES

— ot ot st ot g = G107 &V POLARIZATION SIGNAL
Ry s BINNED IN VIEWING ANGLE

- — 'E . . . . .
Kle =1x10" ev } maximum polarization is in the range of

——-- ﬁTE_:lxlnTev 10°- 107 eV BINNED IN ENERGY

e
=]
1

iy
=
1

———
- -

Pt
o
1

1
L}
|
[
f

0 -

m LI ||||||I T |||||||I T T IIIIIII T T IIIIIII T T IIIIIII T IIIIIII T IIIIIIII T IIIIIIII T T IIII T T II T T
-t 1? ! w10 10% 1w0° 10 107 1nf®  1n®

Ei’&’h&iﬁu‘ﬂn of the scattered phote m_.r ad = 5}: 1 ﬂl E'Iu"

Yolarization Degree [%]
on
[ ]

e KT.=1x10° eV
4 —-=- KT.=1x10% &y
——=- KT, =1x107 ev

VERTICAL POLARTZATION

=1
£8 %
| I |

i

1

|

i

Polarization Angle [rad]
=

)

II| T IIIIIII| T IIIIIII| T IIIIIII| T IIIIIII| T IIIIIII| T IIIIIII| T IIIIIII| T IIIIIII| T IIIIIII| T
107! 10° 10! 102 10® 104 10° 10% 107 108 10%

Eb&fhtgiﬁuggnuftmscatmred photo F, I rad = Exlﬂd E"|.|I"

@ 1007 . k1. =1x10%ev
5 807 —--. kT =1x10fev
8 e+ ___. KT. =1x107 eV > mdsximt;m polarization is in the range of
E 40 T ' 10™-10" eV
o 20 - I
g 4. Y = Cs s R N
©
— LR | LUl | L plipip it | T T T g U U U] U U U] LLipplinUnt il LUl | Ll
E 104 103 104 10° 10° 107 108 10°
!
T E“&fhtgifuggnuftnescatmred photo & T rad = Exlﬂd =i
1]
-ﬁ —mme KTo =1x10° eV
[=) 4 ---- KT.=1x10°% ev
c
<< M eeee KTo =1x107 eV
E 3'1-"4 - L B L s i
2 w2 PIUIR VERTICAL POLARIZATION
|
= 4
18]
E ﬂ LRLLLL] | LU | Ll LLE! | LIl LU | LU LA RLLL | UL L LU | Ll LL) | U
o 104 103 104 10° 10° 107 108 10°

Eons (V]




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES Q

NEAR FUTURE

MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES Q
SINGLE PHOTON APPROACH

ADD NON-THERMAL

POWER-LAW TAIL TO THE
THERMAL ELECTRON

DIRECTION ENERGY
ISOTROPIC DISTRIBUTION THERMAL DISTRIBUTION = ”o‘l"
‘ DISTRIBUTION e

- —— KT, =1x10° eV

—— KT.=1x10° ev
10-3 4 — KTe =1x107 eV

n
T 107
: AR

b RLL | LA ALL | v LA L | LELRLALLL, | MLl BELELALLL, | LRALAL BELALRALLL B ALELLLL | LELARLL, | LA LLL, | LA
10°! 10° 10' 102 10°® 10* 10° 10° 107 10% 10°
Electron Energies [eV]

10-1 .

1 (normalized)

f, [em

view input parami >

578

LONG TERM PROSPECTS
\/@




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHY?

WHAT?

DIRECTION
ISOTROPIC DISTRIBUTION

N

ENERG,
°  BLACK-BODY DISTRIBUJMON
o = 12107

HOW? SOME RESULTS

PROSPECTS

REFERENCER,

Q

NEAR FUTURE

MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES Q
SINGLE PHOTON APPROACH
ADD NON-THERMAL
ELECTRON
POWER-LAW TAIL TO THE ‘
THERMAL ELECTRON . e
1SOTROPIC DISTRIBUTION THERMAL DISTRIBUTION + NOMN=-
‘ DISTRIBUTION ] e
= % w0t d[— KT. =1x10° eV WE&-LAW
E —— KT.=1x10° eV
f 10-3 | — KTe=1x107ev
- ": 101 /
e SN R

b RLL | LA ALL | v LA L | M TNy MLl BELELALLL, | LERLALA L LA RALLLL | LR ALLL | LELARLL, | LA LLL, | LA
10°! 10° 10' 102 10°® 10* 10° 10° 107 10% 10°
Electron Energies [eV]

OPTICALLY nmii e
| 2 SYNCHROTROW" |
- speeteA |

KTraNg 1x107 eV
KTrag = ? ev

— KTrzs = 1x10° eV

LONG TERM PROSPECTS

X,0bg

view input paramelers >
EMISSION
CALCULATE THE

POLARIZATION
SIGNATURES
BEFORE SCATTERING

POLARIZATION SIGNATURES

POLARIZATION
VECTOR

Nphot

Nphot

STOKES
PAREMETERS

~ ADD SYNCHROTRON
- POLARIZATION TO SIMULATE THE
TRANSITION FROM LOW-ENERGY

TO HIGH- ENERGY POLARIZATION

" svichieoiion boLacizaTIon




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES
WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES Q

Bottcher, M., 2019. Progress in Multi-wavelength and Multi-Messenger Observations of
Blazars and Theoretical Challenges. Galaxies, 7(1), p.20.

Holder. ], 2019. Gamma-Ray Binaries, lecture notes, Fermi Summer School 2019,
University of Delaware, delivered 30 May 2019.

Matt, G., Feroci, M., Rapisarda, M. and Costa, E., 1996. Treatment of Compton scattering
of linearly polarized photons in Monte Carlo codes. Radiation Physics and

Chemistry, 48(4), pp.403-411.

Tamborra, F., Matt, G. and Bianchi, S., 2013, Mo(CA: a Monte Carlo code for accretion In
Astrophysics. Ph.D. Thesis. Roma Tre University,




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION

WHAT? WHY? HOW?

SPECTRAL ENERGY DISTRIBUTION,&Q

INPUT PARAMETERS

BULK LORENTZ FACTOR

TARGET PHOTON
ENERGIES

THERMAL ELECTRON
ENERGIES

SOME RESULTS

IN ASTROPHYSICAL SOURCES

PROSPECTS REFERENCES Q

POLARIZATION SIGNAL

10

KT 25 =5x10< eV
KT .5 =5x10% eV

—— KT.=1x10" &V
— KT.=1x10° eV
— KT.=1x10" eV




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH
EMISSION ELECTRON REST EMISSION

CALCULATE THE DRAW AN PERFORM CALCULATE THE
POLARIZATION ELECTRON COMPTON POLARIZATION

SIGNATURES SCATTERING SIGNATURES

BEFORE SCATTERING AFTER SCATTERING

TRANSFORM > TRANSFORM >

LORENTZ MATRIX
ELECTRON REST TRANSEORMATION EMISSION




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH
EMISSION

CALCULATE THE
POLARIZATION
SIGNATURES

BEFORE SCATTERING

@ Q4
CALCULATE THE ‘) [. &
— — B at o Q-
POLARIZATION 0, 0_ /v—ll—r:f‘- 0.
VECTOR [
- T /‘/’/1'_1
o ~—_ o o ™
p O

CALCULATE THE prg —
CONTRIBUTIONS OF Q+ Q—
THE PHOTON TO THE

STOKES

PARAMETERS

view for all photons >

POLARIZATION SIGNATUTES




MONTE CARLO SIMULATIONS OF COMPTON POLARIZATION IN ASTROPHYSICAL SOURCES

WHAT? WHY? HOW? SOME RESULTS PROSPECTS REFERENCES
SINGLE PHOTON APPROACH k

EMISSION
CALCULATE THE
POLARIZATION
SIGNATURES

AFTER SCATTERING

STOKES PARAMETERS ARE ADDITIVE POLARIZATION SIGNATUTES

Nscatt

S o Vo +u”

Q' M =

Nscatt

Nsca
U ZttU ’ 1t U
I — ! — —tan™ * —
- L X 2 Q;







